A bstract. Glutamate dehydrogenase of several different plants was resolved by polyacrylamide gel electrophoresis into separate molecular forms and the isoenzymic patterns detected by the tetrazolium technique were compared. The number of isoenzymes and their electrophoretic mobilities varied among the different plants studied. The isoenzymes were found to have the same coenzyme specificity and to localize in the mitochondrial fraction of the cell in all the plants examined. Electrophoretic heterogeneity in tissue homogenates was observed in some of the plants studied. The pattern of isoenzymes of mungbean hypocotyl was followed and shown to change during germination.
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Although the occurrence of a number of dehydrogenases, such as lactate, malate. isocitrate and glucose 6-P dehydrogenases, -in their multiple forms has been recognized for some time, reports on the heterogeneity of glutamate dehvdrogenase (L-glutamate :NAD oxidoreductase. deaminating; 1.4.1.2.; GDH) are sparse. However, the application of improved electroplhoretic and his:och emical techniques lhas led to gradual developments in recent years.
Thus GDH of lhulmnani tissues was resolved by agar gel electroplhoresis into separate miiolecular forms by Van der Helmn (9) . Thurman et al. (15) Axelrod (2) . No attempt was made in confirnming the identity of the particles with the cytoplasmic components., Mitochondrial GDH was solubilized by either freeze-,thaxvin,g or by osmotic shock treatment using 0.01 M phosphate buffer, pH 7.0.
Electrophoresis of the enzyme preparations on polyacrylamide gel was carried out at 40 according to the alternative method of Davis l(6), in whliclh the sample was layered on top of a spacer gel just prior to electrophoresis. At least 3 differenit concentrations of each en,zyme extract were employed for electrophoresis, containing protein ranging from about 50 to 300 jug. Good resolutions of the isoenzymes were obtained bv employing a current of 2 mA per column for 15 min and then n mA for 30 min in tris-glycine buffer, pH 8.3. transmittance at 595 and 610 mp. respectively wvas used for scanning enzyme patterns.
The RF value of enzyme activity was calculated as the ratio of the distance traveled bv the enzvme band from the interface between the large-pore and small-pore gels to that traveled by *the 'marker'.
Protein was determined bv the standard microKjeldahl method after being precipitated with trichloroacetic acid; nitrogen thus determined was converted to protein by a factor of 6.25.
Results and Discussion
The activity of GDH, as detected by the formazan bands formed on the polyacrylamide gel during incubation, was shown to be substrate dependent; omission of either NAD or L-glutamic acid from the incubation mixture would not result in the formation of the bands. It was noted, however, that a dark formazan band was invariably detected near the front of the zymograms, irrespective of the absence of the suibstrates in the incuibation mixture (see left of Fig. 1 , A to K; and bottom of Fig. 2 aind 3) . The appearance of this band might be due to the presence of some fast-moving reducing compouniid(s) in the enzyme extract that reacts with MITT or to the occurrence of NADH-MTT-tetrazolium reductase (15) . Since its electrophoretic mobility was fairly consistent betwveen experiments, the dark fast-moving formazan band was used as a 'marker' in the determina-tion of RF value of the enzyme bands.
GDH has been shown to exist in both NAD and NADP specific forms in yeast (7) and Neurospora '(14)J More recently Grimes and Fottrell (8) reported that both forms are present in the homogenate of legume root nodules. In the present study GDH from the different plants was found to be NAD specific; only very low activity was detected on some zymograms, such as those of corn, when NADP was substituted for NAD.
The relative electrophoretic mobilities of GDH from the different plants, as shown by densitometer tracings, are illustrated in Fig. 1 , from which it will be observed that the isoenzymic patterns varied considerably among the plants examined. Fig. 2 ( 11) . Thle developmiental alterations were chal-acterized by tlle gradual loss of bands of activity, as in the case of pea (15) ), and by the appearanice in later stages of gerlmlination of bands of activity wvhich were totally absent previously. as in the case of wsheat (11) . In the present study the isoenzvmic pattern of nmung bean hvpocotvl was followed as germiiination of seedlings proceeds and the anmount of protein present in the extracts was also deternmined at various stages of development. The data. presented in table I, show thalt there are considerable chaniges of isoenzvmic patterin with age. as judged from the varying numliber of isoenzvmes 
